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Rup pletEiental Amendinftnt A 

AMENDMENTS TO THE CLAIMS: 

Kindly caned claims 7, 9, 1 1, 17, 19, 22, 24, 28, 30, 32, and 33, without prejxidice, and 
amend claims 1, a, 8, 10, 12, 15, 16, IS, 20, 21, 23, 25-27, 29 and 31 as shown bdow. 

This listing of claims -will replace ail prior versions and listings of claims in the 
Application: 

Claim 1 (currently amended): A method of forming a circuit board, comprising the steps of: 

a. providing a non-conducting substrate having a top surface and a bottom surface; 

b. forming a plurality of conductive pathways between said top surface and said 
bottom surface; 

c. forming a fust circuit pattern on said top surface by direct image[[wi$e]] printing 
a conductive composition onto said top surface using electro-photo ^aphic, ink jet, relief p ress or 
htbographlc printing techniques : and 

d. forming a second circuit pattern on said bottom surface by direct image[[wise]] 
printing a conductive composition onto said bottom sur&ce using electro -photographic, ink jet, 
relief press or lithographic printing techniques . 

Claim 2 (original): The method of claim 1, further comprising the step of printing one or more 
circuit devices on said first circuit pattern and on said second circuit pattern. 
Claim 3 (original); The method of claim 2, wherein said circuit devices are selected from the 
group consisting of capacitors, inductors, resistors, transformers, and mixtures thereof. 
Claim 4 (previously presented): The method of claim 3, wherein said furst circuit pattern 
comprises a solderable component and a non-solder component, and further comprising the step 

2 

PAGE 3/14 * RCVD AT 1/1412004 7:29:07 ?n [Eastern Standard Time] * SVR:USPTO-EFXRF-1IO * DNIS:8729310 ' CSiD:520 882 7643 * DURATION (mm-ss):fl3-M.,^:=pr>:^ -'' \ ■ 



KA-V^SCM-CKWAY P.C. 
1 30 W. CUSHING ST, 
■RJC50N. AZ3570! 
TKL. S20.8B2.7623 
FAX. S20.362.7643 

1 75 CAt^AU STREET 
MANCHESTER. «H 03lOt 
TEL, 6<33.eaa.)400 
FftX, 503.65S.3S67 



HftYES SOLOURY 



Fax: 520-882-7643 



Jan 14 '04 17:43 



P. 04 



HAYES SOLOWAY f.C, 
t30 W. GUSHING ST. 
TUCSON, AZ SS701 
TEL. S£0.832.7«23 
FAX. 520,&52,7Sia3 

175 CANAL STREET 
MANCHESTER, MH 031O1 
TEL. 603.66S.t4OO 

FAX. 603.ses.ass7 



Serial No. 09/890,471 
Docket Ko. BERG 99.01 CIP 
Supplemental Amendment A 



of dirwtly printing a solder mask on said non-solder component of said first circuit pattern and 
on said circuit devices printed on said jfirst circuit pattern. 

Claim 5 (previously pmented): The method of claim 4, wherein said second circuit pattern 
comprises a solderable component and a non-solder component, and further comprising the step 
of directly printing a solder mask on said non-solder component of said second circuit pattern 
and on said circuit devices printed on said second circnit pattern. 

Claim 6 (currently amended): The method of claim U wherein said top surface comprises a 
first conductor and said bottom surfece comprises a second conductor, and wherein step b &rther 
comprises the steps of; 

directly image[i;wis6]] printing an etch resist mask over a portion of said first conductor 
to form a plurality of first exposed areas; 

directly image[[wise]] printing an etch resist mask over a portion of said second 
conductor to form a plurality of second exposed areas, wherein each of said plurality of first 
exposed areas is disposed above one of said plurality of second exposed areas; 

removing said fu^t conductor from each of said plurality of first exposed areas to form a 
plurality of first void areas on said top surface; 

removing said second conductor from each of said plurality of second exposed areas to 
form a plurality of second void areas on said bottom surface; 

foiming a plurality of vias by connecting one of said plurality of first void areas with one 
of said plurality of second void areas; 

plating said plurality of vias to form said plurality of conductive pathways between said 
lop surface and. said bottom sur^e. 
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Claim 7 (cancelled) 

Claim 8 (currently amended): The method of claim 7, wherein step c further comprises: 

direct image[[wise]] printing a plating resist mask on said top surface to define said first 
cirouit pattern; 

plating said top surface increase the thickness of said first circuit pattern; 
removing said plating mask; and 
removing any exposed first conductor. 
Claim 9 (cancelled) 

Clavm 10 (cnrrently amended): The method of step 9, wherein step d further comprises: 

direct image[[wise]] printing a plating resist mask on said bottom surface to define said 
second circuit pattern; 

plating said bottom surface to increase the thickness of said second circuit pattern; 
removing said plating mask; and 
removing any exposed second conductor. 
Claim U (eaocelled) 

Claim 12 (currently amended); A method of forming a multilayer circuit board, comprising 
the steps of: 

a. providing a first substrate having a first top surface and a first bottom surface; 

b. forming a plurality of electrically conductive pathways between said first top 
siarface and said first bottom surface; 

c. forming a first circuit pattern on said first top surface by direct image[[wise]] 

pnnting WSin^ i^lootro-pliotosra-pliic., ink jet, relief praas cur lithpfzrat; »Ki,c printinft t^chniquQg.: 
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d. fonniiig a second circuit pattern on said first bottoxa surface by direct 
image[[wisel] pr^t^no ^^^^^T^f ftifictro- photo a -aphic. ink igt. relief prgss or lithographic printiT^ 
tcchniquesi 

e. supplying a second substrate having a second top surface and a second bottom 
surface; 

f forming a plurality of electrically conductive pathways between said second top 
surface iand said second bottom surface; 

g. forming a third circuit pattern on said second top surfece by direct image[[wisel] 
printing using electro^Dhotn pra phic. ink fet. relief pres s or lithographic printing techniques; 

h. forming a fourth circuit pattern on said second bottom surfece by direct 
image[[wise]} printiixg using electro-photograuhic. ink iet. reU ef press or Utho ^aphic printi , ng 
techniques : 

i. supplying a first insulating layer having a first side and a second side; 
j. joining said first side of said first insulating layer to said first bottom 

surface, and joining said second side of said first insulating layer to said second top surface, such 
that said first insulating layer electrically insulates said second circuit pattern from said third 
circuit pattern; 

k. forming a plurality of electrically conductive pathways between said fust circuit 
pattern, said second circuit partem, said third circuit pattern, and said fourth circuit pattern. 
Claim 13 (original): The method of claim 12, farther comprising the step of printing one or 
more circuit devices on said first circuit pattern, on said second circuit pattern, on said third 
Circuit pattern, and on said fourth circuit pattern. 
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Claim 14 (original): The method of claim 13, wherein said circuit devices are selected from the 
group consisting of capacitors, inductors, resistors, traasfoimers, and mixtures thereof. 
Claim 15 (currently amended): The method of claim 12, wherein said first top surface 
comprises a first conductor and said first bottom surface comprises a second conductor, and 
wherein step b further comprise the steps of; 

direct imagel[wise]] printing an etch resist mask over a portion of said first conductor to 
fonn a plurality of first exposed areas; 

direct image[[wise]] printing an etch resist mask over a portion of said second conductor 
to form a plurality of second exposed areas, wherein each of said plurality of first exposed areas 
on said top surface is disposed above one of said plurality of second exposed areas on said 
bottom surface; 

lemoving said first conductor from each of said first exposed areas to form a plurality of 
first void areas on said top surface; 

removing said second conductor fi:om each of said plurality of second exposed areas to 
form a plurality of second void areas on said bottom surface; 

forming a plurality of vias by connecting one of said plurahty of first void areas with one 
of said plurality of second void areas; 

plating said plurality of vias to form said plurality of conductive pathways between said 
first top surface and said first bottom surface. 

Claim 16 (currently amended): The method of claim 15, wherein step c further comprises: 

direct image[[wise]] printing a plating resist mask on said first top surface to define said 
first circuit pattern; 
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plating said first top surface to increase the thickness of said first circuit pattern; 
remo\ing said plating mask; and 
removing any exposed first conductor. 
Claim 17 (cancelled) 

Claim 18 (currently amended): The method of step 17, wherein step d further comprises: 

direct iinage[[wise31 printing a plating resist mask on said first bottom surface to define 
said second circuit pattern; 

plating said bottom surface to increase the thickness of said second circuit pattern; 

removing said plating mask; and 

removing any exposed second conductor. 
Claim 19 (canceUed) 

Claim 20 (currently amended): The method of claim 12, wherein said second top surface 
comprises a first conductor and said second bottom surface comprises a second conductor, and 
whereui step f jEurther comprises the steps of: 

direct image[[wi$e]] printing an etch resist mask over a portion of said first conductor to 
form a plurality of first exposed areas; 

direct imaget[wisc]] printing an etch resist mask over a portion of said second conductor 
to forni a plurality of second exposed areas, wherein each of said pluraHty of first exposed areas 
on said top surface is disposed above one of said plurality of second exposed areas on said 
bottom surface; 

removing said first conductor from each of said first exposed areas to form a plurality of 
fir&t void, ar^as on said top surfW*; 
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removing said second conductor from each of said plurality of second exposed areas to 
form a plurality of second void areas 00 said bottom surface; 

foraiing a plurality of vias by cotwiecting one of said plurality of first void areas with one 
of said pliirality of second void areas; 

plating said plurality of vias to form said plurality of conductive pathways between said 
second top surface and said second bottom surface. 

Claim 21 (currently amended): The method of claim 20, wherein step g further comprises: 

direct image[[wise]] printing a plating resist mask on said second top surface to define 
said third circuit pattern; 

plating said second top surface to increase the thickness of said third cu*cuit pattern; 

removing said plating mask; and 

removing any exposed first conductor. 
Claim 22 (cancelled) 

Claim 23 (currently amended): The method of step 22, wherein step h further comprises: 

direct image[(wisel] printing a plating resist mask on said second bottom surface to 
define said fourth circuit pattern; 

plating said second bottom sxuface to increase the thickness of said fourth circuit pattern; 

removing said plating mask; and 

removing any exposed second conductor. 
Claim 24 (cancelled) 

Claim 25 (currently amended): The method of claim 12, further comprismg the steps of: 

1. supplying a third substrate having a fbird top surfec© and third bottom sur^oe; 
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m. forxning a plurality of electrically conductive pathways between said third top 
surface and said third bottom surface; 

n. fonning a fifth circuit pattern on said third top surface by direct image[[wise]] 
printing; 

o. forming a sixth circuit pattern on said third bottom surface by direct 
image{[\vise]] printing; 

p. supplying a second insulating layer having a first side and a second side; 
joining said first $ide of said second insulating layer to said second bottom 
surface, and joining said second side of said second insulating layer to said third top surfece, 
such that smd second insulating layer electrically insulates said fourth circuit pattern from said 
fifth circuit pattern; and 

r. forming a plurality of electrically conductive pathways between said first circuit 
pattern, said second circuit pattern, said third circuit pattern, said fourth circuit pattern, said fifth 
circuit pattern, and said sixth circuit pattern. 

Claim 26 (currently amended); The method of claim 25, wherein said third top surface 
comprises a first conductor and said third bottom surface comprises a second conductor, and 
wherein step m further comprise$ the steps of: 

direct image[[wise]] printing an etch resist mask over a portion of said first conductor to 
form a plurality of first exposed areas; 

direct image[[wise]] printing an etch resist mask over a portion of said second conductor 
to form a plurality of second exposed areas, wherein each of said plurality of first exposed areas 
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on 53id top surface is disposed above one of said plurality of second exposed areas on said 
bottom surface; 

removing said first conductor from each of said first exposed areas to foim a plurality of 
first void areas on said top surface; 

removing said second conductor from each of said plurality of second exposed areas to 
form a plurality of second void areas on said bottom surface; 

forming a plurality of vias by connecting one of said plurality of first void areas with one 
of said plurality of second void areas; 

plating said plurality of via$ to form said plurality of conductive pathways between said 
first top surface and said first bottom surface. 

Claim 27 (currently amended): The method of claim 26, wherein step n further comprises: 

direct image[[wise]] printing a plating resist mask on said first top smrface to define said 
fiith circuit pattem; 

plating said first top surface to increase the thiclcness of said first circuit pattern; 
removing said plating mask; and 
removing any exposed first conductor. 
Claim 28 (cancelled) 

Claim 29 (currently amended); The method of claim 28, wherein step o farther comprises: 
direct image[[wi$e]} printing a plating resist mask on said first bottom surface to define 

said sixth chcuit pattern; 

plating said bottom surface to increase the thickness of said second circuit pattern; 
removing said plating maski and 
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removing any exposed second conductor, 
Cbim 30 (cancelled) 

Claim 31 (currently amended): A method of forming a circuit board, comprising the steps in 
sequence of: 

a. supplying a non-conducting substrate having a top surface and a bottom surface 
each covered with a top and a bottom metallic layer^ respectively; 

b. direct image[[wise]] printing a pattern mask on the top and the bottom metallic 
layers, leaving exposed metallic patterns using electro-photographic, ink iet. relief press or 
lithographic printing techniques : 



c. building-up the exposed metallic patterns to increase the thickness thereof; 

d. removing the pattern mask whereby to expose previously unexposed portions of 
the metallic layers; and 

e. etching the metallic layer coated substrate from step d whereby to remove a 
portion of the exposed metallic layers so that at least a portion of the built-up metallic pattems 
remain intact. 

Claim 32 (cancelled) 
Claim 33 (cancelled) 

Claim 34 (original): The method of claim 33, wherein said printing is effected employing a 
fusable ink. 

Claim 35 (original): The method of claim 34, wherein said fiisble ink comprises a polymeric 
binder ink containing colloidal metal. 
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Claim 36 (original): The method of claim 35, wherein the colloidal metal comprises coUoidal 
silver or colloidal palladium. 

Claim 37 (original): The method of claim 32, including the step of pre-heating the substrate 
prior to printing. 

Claim 38 (original): The method of claim 37, where the board is preheated to a temperature in 
the range of lOO'^C-ieO^C. 

Claim 39 (original): The method of claim 31, wherein said exposed metallic patterns are built- 
up by plating. 

Claim 40 Opreviously presented); The method of claim 12, and fiixther comprising the step 1 of 
removing the first substrate* 
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